Introduction
This chapter seeks a closer understanding of how various influences are brought to bear in the development, by formal agricultural research, of new techniques and technologies in agriculture. In particular, it sheds light on why some technologies are chosen rather than others. An explanation is offered for the possibility of becoming locked-in to a particular way of doing agriculture. In so doing, an evolutionary metaphor is employed, from which perspective, different influences act as sources of selection pressure. These lead to the adoption of a path followed by research which determines which technologies may emerge from what are presumably myriad possibilities.
First, the conceptual basis for this view is elaborated. Following this, using concepts of lock-in (to a particular technological trajectory) and lock-out (of alternatives), it is suggested that research tends to follow trajectories of innovation based around a fairly stable, though nonetheless evolving, techno-economic mode. Chapter 4 builds on this synthesis.
Evolutionary economics and the study of technical change Schumpeter and the revival in evolutionary economics
Evolutionary perspectives in economics are very much in fashion. Evolutionary thinking in economics is nothing new, and has a notable pedigree. 1 Renewed interest reflects the belief that the keystones of economic orthodoxy, its assumptions concerning the rationality of actors and preoccupation with equilibrium, are losing their capacity to support the edifice founded upon them. Dismissing disequilibria as 74 temporary aberrations in a world of economic equilibrium, has become increasingly untenable in a world defined by, as Giddens puts it (though he specifies the capitalist world), 'chronic economic mutation and technological innovation ' (1979, 223 ).
Yet concern with change need not necessarily imply an evolutionary perspective. How one chooses to define an evolutionary process is no trivial matter since even within biology, from which a growing number of social sciences have borrowed the term, considerable debate surrounds the concept (leading Hodgson (1993, ch. 3) to set up a taxonomy of meanings of the term 'economic evolution'). Evolution can be characterised by three properties:
• the potential for continual change; • processes of changes are irreversible; and • successive states are linked to earlier ones through a more or less well understood mechanism.
The latter states, however, are not determined by earlier ones. 2 Darwinian natural selection is one type of evolution which occurs through the two-stage process of natural selection from continually emerging, undirected variation. 3 The properties mentioned above imply nothing concerning the desirability or otherwise of evolutionary processes. Evolution is not necessarily the hand-maiden of progress, more especially since the concept of progress is a metaphysical one. Much of what is termed evolutionary economics addresses itself to change, but not necessarily to evolution. The recent interest in this area has been provoked by the fact that economic analysis in the first half of this century, if not the second also, has been characterised by equilibrium analysis in which technologies are considered as given. As Freeman (1988, 2) notes, mainstream economic theory demoted technical and institutional change, 'to the status of "residual factors" or "exogenous shocks" even though they were at one time subsumed within the general framework of classical "political economy."' 4 Even where attempts were made to endogenise technology within the economic system, the process by which technological change occurs has been implicitly kept outside the considerations of such theories. Technologies, for all we were told, fell out of the sky instantaneously to assist firms in adjusting to new factor prices. 5 Nelson (1987, 2-7) suggests several influences responsible for reviving interest in the economics of technological change in the 1950s, though these were not recognised as parts of a coherent investigation.
